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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 12-14 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Agrawal et al., 7,195,872. 

As to claims 12 and 13, Agrawal et al. teach increasing the surface area of a 
substrate of a bioreactor, such as the surfaces of reservoirs on which reactions occur 
(col. 26, lines 14-34 and see fig. 2A.) Agrawal et al. teach that the plurality of 
microfeatures may comprise a pit, a trench, a pillar, a cone, a wall, a micro-rod, a tube, 
a channel or a combination thereof. The plurality of microfeatures may comprise 
communicating microfeatures. See column 4, lines 50-61 . A surface of each of the 
plurality of microstructures and/or microfeatures are coated with one of a reactant or a 
catalyst, thereby promoting reactions at the modified surface. See column 27, lines 12- 
15. The reaction can be facilitated by an electrochemical method that involves having 
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electrodes in the reaction chamber and in contact with the microstructure. See column 
27, lines 8-31. 

Agrawal et al. further disclose that the substrate may comprise glass, metal, or 
polymer or other material. It may be desired that the material of the microfeatures 
and/or microstrucres is different or same. See column 17, lines 7-21 . In certain 
embodiments, the textured surfaces and/or the substrates to which the target is bound 
are metallic. The use of metals have advantages, particularly if optical methods or 
electrical methods are used for analysis. Optical reflection from the metals causes a 
very low background as there is no fluorescence from the back side. To bind 
biomolecules to metallic surfaces, the surface may be treated with a mercaptan-based 
primer, followed by another coating such as an inorganic oxide. Non-limiting examples 
of suitable metals include gold, silver, chrome, aluminum, rhodium, nickel, tantalum, 
stainless steel and their alloys. See column 33, lines 45-67. 

As to claim 12, the microfeatures comprising pillars, and micro-rods, each are 
equivalent to the claimed protruding part with a flat surface for immobilizing 
biomolecules (see also figures 1 B and 4). The electrical contact is with the surface of 
the substrate that includes portions other than the microfeatures (protruding spot parts.) 
The gold material is conductive. 

As to claim 14, the substrate is capable of immobilizing biomolecules such as 
proteins. See column 27, lines 1 2-1 5; see also column 1 2, lines 38-41 . It is noted that 
the biomolecules are not recited as part of the claimed device but rather is directed to 
intended use. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 4-11, 15, 16 and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Agrawal et al., 7,195,872. 

The disclosure of Agrawal et al. has been discussed above, and is equally 
applicable to the claims here. 

As to claim 1 , however, Agrawal et al. do not disclose that the protruding spot 
part has a flat surface and forms a roughly V-shaped bottom surface. 

Agrawal et al. however do disclose that in general, the shape of the 
microstructure includes any of a pillar, a micro-rod, a cone, a pyramid, a wall, a micro-pit 
(pit), a channel, a trench, a tube or the like as well as any irregular shape, such as a 
trapezoid, or a non-linear structure provided the dimensions of the microstructure are 
smaller than a dimension of the microfeature. Column 14, lines 32-37 and column 15, 
lines 8-36. Thus, the skilled artisan is suggested to use any of a variety of shapes, such 
as a trapezoid such that the bottom surface of the substrate forms a roughly V-shaped 
bottom surface, as such shape would still serve the purposes disclosed by Agrawal et 
al. of increasing the surface area of the substrate. 
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As to claims 4, 5, 6, the substrate can be made of gold. See column 33, lines 45- 

67. 

As to claim 7, the microfeatures are disclosed as having a cross-section in the 
micron range and an aspect ratio in the micron range. Providing the microfeatures in the 
height claimed is within a workable range of the Agrawal et al. invention and thus its 
discovery would have been obvious to the skilled artisan. 

As to claim 8, a trapezoid forming a V-shaped bottom surface of the substrate, as 
discussed above regarding claim 1 , would form the angle claimed. 

As to claims 9 and 31 , Agrawal et al. do not disclose that the flat surface is a 
roughened surface. However, Agrawal et al. disclose microfeatures and microstructures 
which are smaller than a dimension of the microfeature, and both can be of various 
shapes, see column 14, lines 32-37 and column 15, lines 8-36. Providing a microfeature 
with a flat surface and microstructures on the flat surface thus is a configuration that 
would serve the purposes disclosed by Agrawal et al. in increasing the surface area to 
be immobilized with biomolecules . Agrawal et al. suggest that various shapes can be 
used, and thus the discovery of the claimed configuration which serves the purposes 
disclosed by Agrawal et al. requires only routine skills in the art. 

As to claims 10 and 1 1 , the biomolecules immobilized on the substrate can be 
nucleic acids, antibodies or polypeptides. See column 27, lines 12-15; see also column 
12, lines 38-41. 

As to claim 15, Agrawal et al. do not disclose the distance between the flat 
surface and electrode to range from 1 to 500 microns. However, this is a workable 
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range for the Agrawal et al. invention and thus its discovery would have involved only 
routine skills in the art. 

As to claim 16, Agrawal et al. do not disclose a nonelectrically conductive spacer 
between the microarray and the electrode. However, it would have been obvious to the 
skilled artisan that providing a switch, e.g., a nonconductive material, to disconnect a 
circuit including the electrode provides the capability of controlling the electrical 
properties of the conductive materials. 



Claims 17 and 18 re rejected under 35 U.S.C. 103(a) as being unpatentable over 
Agrawal et al., 7,195,872, in view of Van Rijn et al., 20040028875.. 

Agrawal et al. has been discussed above. However, Agrawal et al. do not dislose 
that the conduct material is transparent (claim 17). The type of material forming the 
conductive surface in the Agrawal et al. invention is not limited to any particular type of 
materials. Thus, providing a transparent conductive material such as that disclosed by 
Van Rijn et al. (paragraph 0144) would have been obvious to the skilled artisan. 

As to claim to claim 18, Agrawal et al. do not disclose a temperature control 
means. However, Van Rijn et al. disclose that a heater is commonly provided in a 
microfluidic assay device (paragraph 159). The Agrawal et al. device is an assay device 
and Agrawal et al. contemplates usage of the invention in a channel (see for example 
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discussion of figure 3.) The skilled artisan would have recognized the benefits of 
providing a heater in the Agrawal et al. device, and providing one is common in the art 
as disclosed by Van Rijn et al. 

Response 

It is noted that while the claims were previously found allowable, upon 
consideration, Examiner finds that the claims do not distinguish over the Agrawal et al. 
for the reasons set forth above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANN Y. LAM whose telephone number is (571)272- 
0822. The examiner can normally be reached on Mon.-Fri. 10-6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on 571-272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Ann Y. Lam/ 

Primary Examiner, Art Unit 1641 



